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Current research on gender bias in STEM education indicates that non-male students are 
more likely to experience unfavorable gendered biases from their peers and faculty than male 
students. Much of this research primarily focuses on large, research institutions or data from 
national surveys. The intent of this research is to study gender bias, the perception of it among 
students, and its manifestations among students and faculty, in the context of a small, private 
STEM college. Additionally, this study examines possible strategies to minimize students’ 
experiences with gender bias. Research was conducted at Rose-Hulman Institute of Technology 
(RHIT) during the 2017-2018 academic year. It was hypothesized that non-male students would 
perceive gender bias at a heightened rate, compared to their male counterparts, and that student 
and faculty biases would favor male students. Results from this study indicate that non-male 
RHIT students are prone to perceiving gender bias at a significantly higher rate than their male 
peers, but could not conclusively assess the behaviors of students and faculty members.  
This study examines a niche area within STEM education, and, while it does address a 
gap in the literature, its implications may only be relevant for institutions with similar profiles to 
RHIT. These findings should enable RHIT and similar institutions to make informed 
modifications to their practices to foster a more inclusive educational environment.  
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Glossary of Terms, Acronyms, and Subscripts 
Term Definition 
Center for Diversity: The RHIT office dedicated to “making diversity an integral component 
of campus life” [1] 
Cisgender: A term which describes the alignment of sex assigned at birth and gender 
identity 
Non-binary: A catch-all term for gender identities other than male and female, thus 
outside of the gender binary and cisnormativity 
Non-male: Any gender identity other than male; includes female, non-binary, 
bigender, pangender, agender, gender-fluid, trans*, and others 
NSF: National Science Foundation; an independent federal agency created by 
Congress in 1950 "to promote the progress of science; to advance the 
national health, prosperity, and welfare; to secure the national defense." 
[2] 
Trans*: An umbrella term for people whose gender identity and/or gender 
expression differs from the sex they were assigned at birth 
Slut Shaming: The act of making a person feel guilty about sexual behaviors that 
deviate from societal expectations or norms, commonly with reference to 
the behavior of women [3] 
Stereotype Threat: The fear of conforming to stereotypes associated with a social group with 
which the individual identifies 
Unity: LGBTQ+ student organization at RHIT 
RHIT: Rose-Hulman Institute of Technology 






nm: Non-male/not male 





In 2016, the NSF reported a disproportionately high number of men, compared to women, 
enrolled in engineering, computer science, and physical science higher education programs; the 
same report reflected even fewer women working professionally in these fields [4]. While the 
question of why the gender ratios within STEM do not reflect those of the general population 
remains a hotly debated subject, the fact of disproportionate representation within the field poses 
a concern in and of itself. Strong and consistent representation of men in these areas of STEM 
create cognitive norms of who the individuals working in the realms of engineering, computer 
science, and the physical sciences should be, making individuals in these spaces prone to 
harboring gender biases [5].  
 
Gender bias is understood as an explicit or implicit partiality, based on the gender, or perceived 
gender, of an individual. Though harboring the bias itself does not necessarily lead to 
discriminatory action, those who harbor biases are more prone to expressing these gender biases 
in their actions. Manifestations of gender bias have the ability to affect individuals and ultimately 
exclude them from various professional, social, educational, or political opportunities. As such, 
understanding how gender bias manifests within various institutions plays a critical role in 
fostering the behavioral changes capable of eradicating or alleviating the consequences of gender 
bias.  
 
1.1 Project Scope and Objective 
The intent of this research is to study gender bias, in the context of a small, private STEM-
focused institution of higher education, specifically at Rose-Hulman Institute of Technology 
(RHIT) in Terre Haute, Indiana. This research seeks to answer the questions of if and how: 
students perceive gender bias, faculty members exhibit gender bias toward students, and students 
exhibit gender bias toward one another. The current body of published research indicates that 
non-male students are more likely to self-report experiencing gender-based bias, faculty 
members tend to exhibit a preferential bias toward male students regardless of their gender, and 
male students tend to exhibit a preferential bias toward other male students [6] [7] [8]. 
Addressing implicit biases experienced by students in higher education is important, as these 
biases amount to a form of discrimination at an institution seeking to deliver an unprejudiced 
education to all students. 
 
Although a number of comprehensive studies addressing gender bias within STEM-based higher 
education programs exist, these studies tend to examine STEM programs within larger 
institutions that offer various social science and humanities specialties in addition to STEM 
curriculum. Further, most studies address gender in binary terms, limiting them to studying 
female and male identifying students, without considering students with trans* and non-binary 
gender identities. By examining gender bias without the constraint of a binary system and within 
a small, private educational institution that exclusively offers STEM programs, a more complete 
understanding of gender bias within STEM-based higher education may be developed.  
 
1.1.1 Institution Background and Basis for Study 
Rose-Hulman Institute of Technology is an exclusively STEM institution of higher education 
with a student body of approximately 2,300, located in Terre Haute, Indiana. The school takes 
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pride in its ability to invest in individual students and deliver a highly personalized education. 
For the last eighteen years, U.S. News has named RHIT the number one undergraduate 
engineering program in the country, largely as a result of the school’s level of commitment to 
each individual student. 
 
In 1991, the school’s board of trustees voted to admit female students to the historically single-
sex1 male institution, and in 1995, the first class of female students enrolled to account for 7.5% 
of the overall student body [9]. Over the last twenty-two years, the proportion of female students 
has grown. In 2006, female students comprised 18.1% of the student body, and during the 2017-
2018 academic year, this proportion is approximately 24.9% [9]. Despite RHIT’s esteemed 
reputation, gender ratio alone may cause a preferential gender bias toward male students [5]. 
Further, by sheer nature of being a STEM program, it is likely that non-male students experience 
negative manifestations of gender bias [6] [7] [8]. Students who experience gender bias as a 
negative educational aspect are at an inherent disadvantage in their education. However, at an 
institution with such pride in its nuanced approach to education, outside statistics alone may not 
effectively drive change or accurately reflect the institution’s present condition. As a result, 
studying gender bias in the specific context of RHIT allows the study’s results to be the drivers 
of efforts to eliminate or reduce gender bias in RHIT students’ educational experiences.  
 
During recent years, some gender bias reducing initiatives have taken place on RHIT’s campus 
at the levels of professional development opportunities, curricular activities, and student 
organizations’ efforts. As part of a general effort to create a more inclusive atmosphere on the 
RHIT campus, the Center for Diversity was established in 2014, and hired its first fulltime 
professional staff member 2016. In 2015, a staff member and students from Unity worked to 
develop a Safe Zone LGBTQ+ ally education program; it was piloted that winter, and continues 
to offer optional trainings to all RHIT affiliates, highlighting the significance of creating 
inclusive spaces on campus. During the spring of 2016-2017, a course titled Gender in the STEM 
Professions sponsored an “end slut-shaming” event, open to all RHIT affiliates. From this event, 
students collected data on student, staff, and faculty perspectives on how slut-shaming impacts 
them at RHIT. At the beginning of the same term, spring 2016-2017, a group of students 
established the Feminist Engineers’ Movement, an intersectional feminism-based student 
organization. This organization seeks to open a dialogue about intersectional feminism and the 
importance of understanding diverse perspectives through its meetings and events.  
 
Despite this trend toward creating inclusive spaces and acknowledging a discrepancy in how 
individuals of various genders are treated, these efforts are relatively niche. With the exception 
of the Center for Diversity, none of the aforementioned gender bias reducing initiatives 
originated at the institutional level. Rather, it more commonly falls upon students, staff, and 
faculty to advocate in this area. Data specific to gender bias at RHIT could help prioritize 
addressing this bias, if it does in fact exist.  
 
1.1.2 Research Approach 
Two primary categories are studied in this project: student perception of gender bias and implicit 
gender bias exhibited in student-student and faculty-student assessments. This study used 
                                                     
1 From 1874-1994, the institution reported only admitting students whose biological sex was male. It is unknown 
what portion of these students were intersex or had trans* or non-binary gender identities.  
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multiple approaches to understand the research questions. More specifically, the author used 
mixed methods to quantify the extent to which gender bias permeates the institution, without 
losing the personalized information associated with specific experiences or other confounding 
factors.  
 
To assess student perceptions of gender bias, an anonymous survey (Appendix A-1) was 
distributed to all students enrolled at RHIT during the fall 2017-2018 term. Participating students 
identified their year of study and gender and evaluated a series of bias-indicative statements, 
based on their experiences at RHIT. Students indicated they experienced these statements 
“never,” “1-3 times,” “somewhat regularly,” and “regularly.” All statements were developed 
based on existing literature.  
 
In assessing gender bias in student-student and faculty-student assessments, different tools were 
utilized for each group. For the student-student assessments, students enrolled in sophomore 
level systems engineering courses in the Chemical Engineering and Mechanical Engineering 
departments were asked to complete anonymous surveys (Appendix A-2) in which they 
identified their gender and up to four students they perceived as performing the best in their 
class. Students’ responses were analyzed against identified students’ GPAs and genders; release 
of GPA information was approved through the Indiana State University IRB, document 
1114078-3. Chemical Engineering and Mechanical Engineering courses were selected because 
both fields are considered to be computationally rigorous and, at RHIT, historically exhibit 
different gender ratios. Sophomore level systems courses were selected due to their specificity 
for different disciplines, as well as the fact that students enrolled in them tend to not be far 
enough into the curriculum as to already know the majority of their peers’ academic histories.   
 
The faculty-student interactions were assessed through a double-blind study in which faculty 
members were asked to evaluate application materials for a student being considered for a 
leadership award. Participating members received nearly identical materials through their 
department mailboxes, the only variations were the gender indicated by the student’s name and 
pronouns. Evaluations were completed on a standardized form (Appendix A-3), designed to 
quantify evaluators’ assessments as well as provide space for qualitative discussion. Resultant 
evaluation data were examined according to the gender of the award finalist and the faculty 
reviewer’s gender.  
 
1.2 Report Structure 
Following this introduction to the work is a review of the primary literature used throughout this 
study. The purpose of the literature review is to inform of the context of and justification for this 
work. Subsequent to the literature review will be the research methods, results, discussion, and 
conclusion and future works. The research methods will expand on section 1.1.2, detailing the 
execution of the project. Within the results section, the raw data and statistical analysis will be 
reported. The discussion section comprehensively addresses the implications of the results of the 
study and outlines a forward strategy for the Institution. The conclusion and future works briefly 
recapture the discussion and provide insight as to how the present study may be utilized as a 




2. Literature Review 
 
2.1 What drives gender bias? 
Before describing the exhibition of gender bias or its effects, it is important to understand the 
conditions which enable and propagate it. Moscovici’s and Duveen’s Social Representations 
provides a succinct description of how it is possible for cognitive biases to form, without the 
individual being aware of such [5]. This text outlines the theory of social representations and the 
psychology of how an individual’s exposure to ideas contributes to their individual knowledge 
and cognitive norming. At the core of the argument presented is the idea that an individual’s 
knowledge is derived through their specific set of experiences in every aspect of life. Repeated 
experiences and images create the individual’s understanding of how aspects of life are and 
should be [5]. Applying this rationale to the STEM fields, the historic representation of men in 
these fields, at the exclusion of other genders, creates an environment in which males may be 
naturally associated with STEM, but individuals of other genders may not.  
 
Within the United States, STEM fields, have a history of restricting access to people who are not 
male-identifying or presenting. In 1821, the Troy Female Seminary in New York became the 
first pre-college educational institution to explicitly educate young women in the subjects of 
algebra, anatomy, geography, and natural philosophy – subjects previously reserved for young 
men’s educations [10]. Women were not officially admitted to higher education institutions until 
1837, with the founding of Mount Holyoke Female Seminary and the expansion of Oberlin 
College to be coeducational. Within the first hundred years of expanding higher education to 
include women, their representation in these institutions grew to 44% of enrolled students; 
however, they remained largely on the outside of developments in STEM. World War II marked 
the first major recruitment of women into STEM fields in the U.S. During this time, women were 
recruited into the medical fields (this was also common in World War I) and to work on 
technological developments for the military, with the expectation they would leave the 
workforce and return to a homemaking role at the end of the war.  
 
In 1964, sex became a protected class under Title VII of the Civil Rights Act, a legal provision 
which was slow to be adopted in practice [11]. In 1972, the Equal Employment Opportunity Act 
of 1972 incorporated Title IX, which requires educational programs receiving federal funding to 
provide equitable treatment and opportunities to students of all genders. Within this framework, 
young men and women were still expected to pursue historically “masculine” and “feminine” 
jobs and uphold their respective social gender roles. Additional legal actions and cultural shifts 
within the last forty years have worked to achieve equity for historically underrepresented 
genders in the workforce. However, the long-established norms and preexisting framework of a 
patriarchal culture in the U.S. continue to work counter to these efforts. More specifically, within 
education, the scientific achievements of women are rarely acknowledged, despite their major 
contributions to modern conceptions of biology and software development. By contrast, 
prominent men in these fields are championed as early as elementary level education. In this 
way, a cognitive normalization of men as scientists, engineers, and mathematicians is reinforced 
through the narratives within educational institutions. With women earning approximately 19% 
of undergraduate engineering degrees in the U.S., there is reason to believe the country’s history 
of exclusion and underrepresentation of non-male genders in the STEM fields has systemically 




Building on the idea that representation of non-male genders in STEM fields impacts their 
presence and perception within these fields, Sonnert et al. found an association between the 
percentages of female faculty within STEM higher education programs and the percentage of 
female students enrolled [12]. In their work, the proportion of female faculty in a department 
seemed to impact the number of female students enrolled in their programs. This observational 
study affirms Moscovici’s argument of social representation driving the process of normalizing 
behaviors and roles of individuals in various contexts, specifically that of academia.  
  
Wang et al.’s 2017 review of the gender gap in STEM fields, specifically math-intensive STEM 
fields, identifies and evaluates six primary contributors to the gap: cognitive ability, relative 
cognitive strengths, occupational interests or preferences, lifestyle values or work-family balance 
preferences, field-specific ability beliefs, and gender-related stereotypes and biases [13]. 
Beginning with cognitive ability, various studies of primary and secondary school students 
demonstrate different performance tendencies across male and female students, indicating males 
and females may excel at different portions of standardized tests. Additionally, data collected 
between 2006 and 2010 demonstrated that although male students significantly outnumber 
female students scoring in the top 0.01% on standardized exams, the 4:1 and 3:1 ratios do not 
reflect gender ratios in STEM higher education or professions, indicating the current gender gap 
should not solely be attributed to cognitive ability. Building on this assessment, examining 
relative cognitive strengths of individuals deemed “mathematically gifted,” women are more 
likely to exhibit high math and verbal performance, whereas men are more likely to only exhibit 
high math performance. Further examination reveals that individuals with a clearly defined 
strength in mathematics are likely to pursue STEM careers, but individuals with a balance of 
mathematical and verbal skill are more likely to pursue non-STEM careers. This suggests that 
relative cognitive strengths may contribute to the gender gap in STEM, as mathematically 
talented women are not as likely as mathematically talented men to pursue STEM careers. Career 
and lifestyle preferences tend to be considered the other two biological factors in driving a 
gender gap in STEM; however, it may be an oversimplification to solely attribute these 
preferences to biology. Women are more likely than men to desire a person-oriented (as opposed 
to task-oriented) job, as well as more likely to be willing to make occupational sacrifices for their 
families. What remains unclear is to what extent biology drives these differences, as opposed to 
sociocultural beliefs and expectations of men and women. For example, many women report 
being led to believe that math-intensive careers do not align with their desires to work with 
people, resulting in their pursuit of other career pathways and demonstrating the combined power 
of predisposition and cultural messaging. Considered to be prominent sociocultural factors in 
propagating the gender gap in STEM are field-specific ability beliefs and gender-based 
stereotypes and biases. For STEM and non-STEM fields, male-dominated professions tend to be 
more talent-oriented than female-dominated professions. Evidence supports that without 
encouragement to continue to improve, female students are more likely to view a poor score or 
grade as an indication of a lack of talent than male students. Combined with young students’ 
exposure to various stereotypes and prejudices regarding women’s abilities in math and science 
relative to men’s, research supports that women may avoid STEM careers or academic 
trajectories as a result of believing they do not innately possess the appropriate qualities to 
succeed in these fields. Assessing the role of gender-based stereotypes and biases in driving 
women away from STEM, the mounting body of work indicates that women regularly 
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experience implicit biases against their gender – not overt sexism – which functions as a 
deterrent from persistence in both academic and professional spaces. Understanding how the 
aforementioned factors function to propagate the gap in representation of non-male genders in 
STEM allows these factors to be directly associated with the normalization of males as 
participants in math-intensive STEM fields. This normalization perpetuates a preferential bias 
toward men in these roles, as they are subconsciously recognized as appropriate for such work.  
 
2.2 Exhibitions and Consequences of Experiencing Gender Bias 
Gender bias within STEM is not a new area of study. Over twenty years of work supports the 
assertion that implicit biases favoring men exist within the STEM disciplines of higher 
education. The focus of this review of literature will be on relatively recent publications, to 
contextualize the author’s research within an appropriate time frame.  
 
2.2.1 Exhibitions of Gender Bias 
The perception of gender bias and the documentation of individual experiences are the focus of 
many early studies on the subject. Two articles, published in 2016, provide insight into the 
current status of the perceived and experienced gender biases in STEM education.  
 
A 2016 study conducted by Seron et al. examined the experiences of 41 students who entered 
their institutions as engineering majors at Massachusetts Institute of Technology, Olin College, 
the Picker Engineering Program at Smith College, and the University of Massachusetts Amherst 
[14]. Data were collected through students reporting their experiences in diaries twice a month 
over the course of their four-year education, resulting in a total of 3,383 diary submissions. 
Across the institutions, common trends emerged among students. Women noted their male peers 
excluding them from technical work and funneling them toward clerical and management duties. 
Other female students described faculty members commenting on their appearance rather than 
their academic accomplishments. Men did not report experiencing or propagating these types of 
behaviors. Instead, they more commonly described the content of their projects and positive 
experiences with their peers and members of the faculty. These discrepancies in experiences 
persisted throughout students’ educations, and students anticipated them carrying into their 
professional environments. Though this study cannot represent all experiences in STEM 
education across the United States, students’ reports provide insight to the behaviorally 
manifested biases exhibited in higher education. Importantly, the study demonstrates common 
experiences at a variety of institutional types, including an “elite private college; large, public 
land-grant institution; engineering-only college, and a single-sex college” [14].  
 
Also in 2016, Dr. Rachael Robnett examined girls’ and women’s reported experiences with 
gender bias in STEM-related environments [6]. The study utilized surveys administered to girls 
in high school aspiring toward STEM careers, women enrolled in STEM undergraduate 
programs, and women enrolled in STEM doctoral programs. Across the three groups, 61% 
reported experiencing gender bias within the last year. Pertinent to the present study, women in 
undergraduate STEM programs reported experiencing gender bias at the highest rate among the 
surveyed individuals; this rate was 40% greater in math-intensive undergraduate programs (e.g. 
engineering, mathematics, physics) compared to life sciences programs (e.g. biology, nursing). 
This study notes that male peers, female peers, teachers/professors, and mentors all propagated 




Moss-Racusin et al. approached gender bias in STEM education from the perspective of the 
faculty in their 2012 study [8]. For this study, a nationwide sample of 127 (63 men, 64 women) 
faculty at research-intensive institutions participated in a double-blind study in which they 
evaluated an applicant’s qualifications for a lab manager position. All participants received 
identical application materials, with the exception of the gender indicated by the applicant’s 
name and the pronouns used in their recommendation. Regardless of faculty gender, faculty 
members evaluated the male applicant as more competent and hirable and were willing to offer 
more mentoring and a higher salary to him than the female applicant. Discrepancies in each 
aspect were statistically significant. Most notably, this study provides evidence of gender bias 
favoring men in STEM education in the context of a controlled environment. Like the studies 
previously described, most of the work in this area is correlational and subject to the critique of 
not being conclusive enough to attribute experiences to gender bias instead of some other 
variable.  
 
Examining the student aspect of gender bias in STEM education, Grunspan et al. compared 
student perceptions of their peers’ academic performance to their actual academic performance 
and analyzed this against students’ grade point averages [15]. The study was conducted across 
three sections (n = 196, 759, 760) of the same introductory-level biology class at a large R1 
research university. Students in each section anonymously identified those in their section they 
perceived as high academic achievers. Researchers found male students to, on average, 
overestimate their male peers’ grades by 0.57 points, whereas female students did not exhibit a 
tendency to overestimate their female or male peers’ GPAs. These results were attributed to an 
implicit bias of male students favoring other male students. Further, these biases appeared to 
amplify over the course of the quarter, as males increasingly believed their male peers to be high 
academic achievers as the quarter progressed. The authors of this study suggest that not only are 
male students more prone than female students to harboring implicit gender bias, but their 
academic environment may cultivate these biases.  
 
2.2.2 Consequences of Gender Bias 
 
Beyond documenting and drawing attention to the existence of gender bias, it is important to 
understand its effects, so that appropriate mitigation strategies may be adopted. In 2003, Czopp 
et al. found gender bias to be taken less seriously than racial bias and likely to be humorously 
dismissed [16]. The year prior, Steele et al. reestablished the perception of gender bias favoring 
men in STEM education and described its effects on women [7]. In particular, they described 
women experiencing stereotype threat and feeling the need to compensate for it, as well as an 
increased likelihood among women enrolled in STEM programs to switch or consider switching 
majors. Within the last five years, higher education as a whole has sought to create more 
inclusive spaces on college campuses. However, within the last five years, research examining 
gender bias in STEM education has continued to indicate gender bias in STEM education and 
negative consequences for women, as a result.  
 
A 2013 study conducted by MacPhee et al., examined the academic self-efficacy and 
performance of underrepresented gender, ethnic, and social classes in STEM education [17]. On 
average, women saw themselves as being less academically skilled than men saw themselves, 
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regardless of having similar academic performance. Examining career goals over time, a positive 
correlation was drawn between students’ self-perception within their field and persistence in that 
field. When biases exist, the individuals who do not benefit from the bias often question 
themselves, resulting in lower self-perceived competence in that area and ultimately diminishing 
their likelihood of success in their chosen field [7] [17]. As a result, women exposed to negative 
gender bias during their STEM undergraduate educations are more likely to limit their 
professional pursuits. MacPhee et al. also highlight that intervention strategies, such as peer or 
professional mentors, can substantially mitigate this effect.  
 
The 2016 findings of Robnett et al. and Seron et al. are consistent with the conclusion that 
experiencing gender bias in STEM education can deter future pursuits by lowering STEM self-
concept [6] [14]. The publication by Seron et al. details how experiencing exclusion and implicit 
bias along gendered lines results in women questioning their abilities. Not only does this impact 
how they view their post-undergraduate potential, but it can further impact and lower their peers’ 
perceptions of them [14]. Robnett et al. found that women who experience gender bias in their 
STEM program felt they had to work harder to achieve the same recognition as their male peers, 
resulting in greater pressure on these individuals. Consistent with the work of MacPhee et al., 
however, they also identify a strong support network within a student’s STEM community as the 
key feature in overcoming the pressures and self-doubt that result from experiencing gender bias 
[6].  
 
Beyond influencing STEM self-concept, experiencing and perceiving gender bias can influence 
students’ psychological well-being. A 2014 analysis conducted by Schmitt et al. on perceived 
discrimination and its effects on psychological well-being demonstrated a negative correlation 
[18]. Individuals who perceive discrimination against themselves personally or a group with 
which they identify have an increased likelihood of experiencing low self-esteem, depression, 
anxiety, psychological distress, and poor life satisfaction. Further, these effects are amplified 
when the subject perceives the discrimination as systemic, rather than an isolated incident. In the 
case of perceiving gender bias within education, the perception alone could restrict the student’s 
ability to succeed by lowering their threshold for additional stresses.  
 
It is based on the information presented that the researcher is pursuing gender bias in STEM 
education as an area of study. In reviewing the current literature, it becomes apparent that the 
institutions affected by gender bias in STEM education are slow, if not reluctant, to respond to 
research on the subject of gender bias. As a result, it becomes necessary to study gender bias 
within the specific context of individual institutions to prompt interest in the subject and begin 




3. Research Methods 
 
3.1 Student Perceptions of Gender Bias 
Student perceptions of gender bias were gauged using two modes of data collection. The primary 
and initial mode of collection was through an anonymous survey (Appendix A-1) distributed to 
all students enrolled at RHIT during the fall 2017-2018 term. Based on participants’ responses, 
select participants were invited to a follow-up focus group, the second mode of data collection.  
 
3.1.1 Student Survey 
At the beginning of the 8th week during the fall quarter, all students received an email inviting 
them to participate in a brief survey, as part of a graduate student’s research in the engineering 
management department. The survey was prefaced with a statement of voluntary consent and 
contact information for the researcher and their faculty advisor. The survey itself was largely 
modeled after a survey utilized by Robnett et al. in their 2016 study, Gender Bias in STEM 
Fields: Variation in Prevalence and Links to STEM Self-Concept [6].  
 
On the survey, students indicated their year of enrollment and gender and rated ten gender bias-
indicative phrases, based on their experiences as a Rose-Hulman student: (1) Others exclude me 
in academic settings because of my gender, (2) Others expect less of me academically because of 
my gender, (3) Negative comments are made about the scientific abilities of those of my gender, 
(4) Negative comments are made about my abilities in STEM because of my gender, (5) I feel as 
though I must work harder than those of other genders to be taken seriously, (6) I am made to 
feel like my gender will make it difficult to succeed in a STEM field, (7) I consider my gender 
when approaching companies at career fairs, (8) My comments or questions in class are ignored 
or taken less seriously because of my gender, (9) My gender influences my research 
opportunities on campus, (10) Classroom policies disproportionately affect students of my 
gender. These statements were assessed as occurring never, 1-3 times, somewhat regularly, or 
regularly. At the conclusion of the survey, participants were asked to provide their RHIT email 
address, if they were interested in a follow-up session with the researcher.  
 
3.1.2 Focus Group2 
Based on the survey responses, during the winter 2017-2018 term at RHIT, students who 
provided their email address (𝑛 = 25 of 𝑛 = 285 total responses) were invited to participate in a 
focus group with the researcher to follow up on their survey responses. Of the 25 students invited 
to participate in a focus group, the researcher met with 12 individuals. Three focus groups and 
two individual meetings were organized according to similarity in responses and availability. 
This incidentally divided participants by gender. The first two focus groups (𝑛 = 3, 𝑛 = 4) 
included cisgender male students. The third focus group (𝑛 = 3) included two cisgender female 
students and one non-binary gender student, all of whom are female-passing. The individual 
meetings were with students who are cisgender and female. All meetings followed the same two-
part format and were recorded. The first portion of the meeting was focused on the survey itself; 
participants were asked to disclose any aspects they found confusing, unclear, or incomplete. 
During the second portion of the meetings, participants were asked to elaborate on their 
                                                     
2 Though these meetings are referred to and were advertised as “focus groups,” once in-session, conversations 
naturally adopted a format more akin to that of an interview than a traditional focus group. 
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responses to the ten survey prompts and explain why they answered the way they did; all 
participants were provided with a printout of their survey responses. The purpose of meeting 
with participants in groups was to stimulate conversation and help students recall their own 
experiences, based on what their peers shared.  
 
3.2 Student-Student Assessments 
The student-student assessment method used in this study was modeled after that used in the 
2016 research of Grunspan et al., titled Males Under-Estimate Academic Performance of Their 
Female Peers in Undergraduate Biology Classrooms [15]. In this portion of the research, three 
sections of a sophomore-level chemical engineering course and three sections of a sophomore-
level mechanical engineering course were surveyed during the winter 2017-2018 term. In total, 
47 students enrolled in the sophomore-level chemical engineering course and 83 students 
enrolled in the sophomore-level mechanical engineering course received the survey. The six 
sections were selected based on the willingness of the professors of each section to participate. 
Three out of six possible faculty members participated. Chemical engineering and mechanical 
engineering courses were selected because within the STEM disciplines, both are considered to 
be math-intensive. Additionally, the chemical engineering and mechanical engineering 
departments historically have different gender ratios among their students; the chemical 
engineering department is typically about 40% female, whereas the mechanical engineering 
department is typically about 20% female. Further, sophomore-level courses were selected to 
minimize the surveyed students’ familiarity with their peers’ academic histories, while surveying 
students in engineering-specific courses.  
 
In each of the six sections, three exams were administered throughout the quarter. Students in 
each section were surveyed prior to each exam, for a total of three surveys. All surveys were 
identical and asked students to identify their gender, course section, and up to four students they 
viewed as “top performers” – students who perform at an academic level greater than that of 
their peers. Students’ responses were compared to the “top performers’” GPAs. GPA access was 
granted through an informed consent form that was signed and returned to the researcher. 
Consenting individuals’ GPAs for the fall 2017-2018 and winter 2017-2018 terms were obtained 
through the Office of Institutional Research, Planning, and Assessment (IRPA) at RHIT, in 
accordance with approval from Indiana State University’s IRB.  
 
 3.3 Faculty-Student Assessments 
Faculty-student assessments were conducted in a similar fashion to those executed in the 2012 
study Science faculty’s subtle gender biases favor male students [8]. During the fifth week of the 
fall 2017-2018 term at RHIT, all faculty listed on RHIT’s website (𝑛 = 195) received a packet 
in their department mailboxes. Each packet contained an informed consent form, a description of 
a student leadership award, a student’s resume, a letter of recommendation, and a standardized 
evaluation form. The consent form explained that the materials received were part of a graduate 
student’s research on student assessments and that the packet’s contents were not representative 
of an actual award. Faculty members were not informed that the study was focused on gender 
bias in STEM education. All packet materials were identical, except for the student’s name and 
pronouns; half3 of the packets indicated a male student, and half indicated a female student. The 
                                                     
3 196 packets were prepared. It is unknown which packet (male or female) was distributed to 98 individuals and 
which was distributed to 97 individuals.  
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packets were distributed in a randomized manner, resulting in a double-blind study in which the 
researcher did not know which faculty members received which materials and the faculty 
members did not know they were participating in a study on gender bias.  
4. Results 
 
4.1 Student Perceptions of Gender Bias 
 
4.1.1 Student Survey 
Of the 285 survey responses (𝑛𝑓 = 92, 𝑛𝑚 = 180, 𝑛𝑜 = 7, 𝑛𝑢𝑛𝑢𝑠𝑎𝑏𝑙𝑒 = 6), 279 survey 
responses are reflected in the data analysis. Responses within the “unusable” category are 
captured in Appendix B. Responses of 1-3 times and somewhat regularly were combined into a 
single category of sometimes, resulting in the following three response categories: never, 
sometimes, and regularly. Survey responses were compared across the following gender groups: 
female-male, female-other4, male-other, and male-not male. The analysis in the body of this 
report collapses “female” and “other” data into the single category of “not male/non-male5.” Due 
to the low number of responses of those with genders classified as other and the low frequency 
of statistical differences in female and other responses (see Table 1), it was deemed appropriate 
to combine these categories. For each of the ten questions, the proportion of responses in each 
response category was compared across of the specified gender groups, using a two-proportions 
z-test test at a 5% significance level. Figure 1 provides a visual representation of the data upon 
which the analyses captured in Tables 1 and 2 were based; Appendix C contains sample 
calculations, and full representations of the data may be found in Appendix B.  
 
Table 1. Representation of statistical significance in the differences between the survey 
responses of participants reporting gender as female or other. P-values resulting from a two-
proportion z-test are presented, with highlighted values less than 0.05 indicating statistically 
significant differences in response rate.  
 
For male survey participants, never was the most common response for each prompt, averaging a 
response rate of 92%. This was followed by sometimes at 6% and regularly at 2%. Participants 
who were not male averaged a response rate of 57% for never, 36% for sometimes, and 7% for 
regularly. Comparing male responses to non-male responses, discrepancies in the frequency of 
experience for each prompt were significantly different across the two groups (captured in Table 
2), with the exceptions of the prompts 1, 2, 8, and 10 at the regularly frequency and prompt 9 at 
all frequencies. It is also notable that the discrepancies in response rates favored male 
                                                     
4 “Other” describes genders that were reported as something other than “male” or “female.” Responses included 
“genderqueer,” “male-passing,” “male (questioning),” “non-binary,” “prefer not to answer,” and “unknown.” 
Though these genders are not the same, they are combined into a single category to facilitate their analysis in the 
context of the larger set of data.  
5 The language of “not male” was selected to indicate that the survey participants are not male, by gender. This 
language is not meant to normalize maleness relative to other genders, rather succinctly and comprehensively 
include the genders of those represented in this category.   
Prompt 1 Prompt 2 Prompt 3 Prompt 4 Prompt 5 Prompt 6 Prompt 7 Prompt 8 Prompt 9 Prompt 10
Never 0.1894 0.4641 0.4443 0.3156 0.2327 0.2061 0.3300 0.1515 0.1894 0.0018
Sometimes 0.1587 0.4920 0.3594 0.4443 0.3669 0.3156 0.2061 0.1170 0.1894 0.0007
Regularly 0.3483 0.3483 0.1230 0.0359 0.3372 0.2676 0.3192 0.3483 1.0000 0.3483
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participants in all cases except regularly for prompt 9. This directional favorability was 
determined based on the z-score for each proportions test, shown in Appendix B.  
 
Table 2. Representation of statistical significance in the differences between the survey 
responses of participants reporting gender as male or not male. P-values resulting from a two-
proportion z-test are presented, with highlighted values less than 0.005 indicating statistically 
significant differences in response and the bolded case indicating directional favorability for non-




For prompts 7 and 9, there were notable distinctions from the general trends of the data. Where 
the other prompts address students’ experiences in academic settings or perceptions based on 
those experiences, these prompts respectively address the consideration of gender when 
approaching companies at career fairs and research opportunities. These prompts reflect a 
professional employment setting. Within the male response data, the reported frequencies for 
prompt 7 are inconsistent with the average response to the other prompts. Here, males reported 
never, sometimes, and regularly at respective rates of 77%, 18%, and 5%, marking the highest 
instance of frequencies other than never for males. Within the non-male data, participants 
reported respective rates of 37%, 42%, and 21% for the frequencies of never, sometimes, and 
regularly. This was the second highest instance of frequencies other than never for participants 
who were not male. With respect to prompt 9, the male and non-male groups reported never at 
respective frequencies of 93% and 91%, resulting in the narrowest range at this rate of 
frequency, relative to the other prompts. Additionally, prompt 9 is the only prompt which did not 
result in statistically significant differences in the indicated frequencies of experience.  
 
Prompt 5 yielded the highest instance of frequencies other than never for participants who were 
not male. Participants reported frequencies of never, sometimes, and regularly at respective rates 
of 31%, 49%, and 20%. This prompt addressed the frequency at which individuals feel they must 
work harder than those of other genders to be taken seriously.  
 
Prompt 1 Prompt 2 Prompt 3 Prompt 4 Prompt 5 Prompt 6 Prompt 7 Prompt 8 Prompt 9 Prompt 10
Never 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.2912 0.0008
Sometimes 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0918 0.0004




Figure 1. Comparison of the percentage of responses within male and not male gender groups to 






4.1.2 Focus Group 
Though advertised as focus groups, these meetings took an interview-style format, as opposed to 
that of a traditional focus group. This was a result of the focus groups being conducted as a direct 
follow to each prompt, where participants largely spoke directly to the interviewer in direct 
response to the questions asked.  
 
Survey Feedback 
Based on the focus groups and individual interviews conducted, the clarity of the survey could be 
improved. The most common point of confusion was the distinction between prompts 3 and 4 
and the difference in language. It was suggested that this could be made clearer by uniformly 
referring to “scientific abilities” or “abilities in STEM” in both prompts, as opposed to switching 
between the two. It was also noted that the survey did not distinguish between gender identity 
and gender expression, which could yield different results, based on which one students assumed 
while responding. Participants also noticed that the survey prompts largely dealt with negative 
influence, rather than positive. As a result, all focus group and interview participants were asked 
to address both circumstances during their conversations with the researcher.  
 
Prompt 1: Others exclude me in academic settings because of my gender 
Students identifying as male largely affirmed the data represented in Figure 1. Male students 
described not feeling as though they are included or excluded in academic settings based on their 
gender. Instead, they perceived exclusion and inclusion happening in conjunction with their 
established academic reputations and work ethics. Greater variation was reported by the non-
male students, with their commentary indicating that exclusion occurs more frequently than is 
captured in Figure 1. The students who are not male described exclusion driven by their peers, as 
well as by their professors. The peer exclusion described was that male group or project partners, 
in predominately male teams, tend to dismiss their abilities and not share work until the non-
male student has proven their competence; male students were not observed to have to 
participate in the same vetting process, and the process was alleviated by having other non-male 
students in the group. From faculty members, exclusion took the form of language; when 
professors teach using phrases like “he/she” or “his/her,” instead of a singular “they” or “theirs,” 
they fail to include those of non-binary gender identities in their phrasing. Non-male students 
also described feeling included because of their gender by various diversity initiatives, especially 
those seeking to highlight the presence of women on RHIT’s campus. It was noted that these 
opportunities did not always feel like genuine inclusion as much as a photo opportunity for the 
Institution.   
 
Prompt 2: Others expect less of me academically because of my gender 
The participants who were male expressed that they never feel as though people expect less of 
them because of their gender. If anything, they feel more might be expected because of a societal 
expectation that men are naturally competent in STEM fields. Participants who were not male 
expressed feeling as though professors and peers have different gender-based expectations for 
them than their male counterparts. For instance, it was common for these students to report their 
male peers expecting them to be less technically skilled, but capable of creating high-quality 
documentation. Additionally, non-male participants described the general notion that faculty and 
students expect them to be more organized or neat in their work than male students. One non-
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male participant reported a discrepancy in the professional expectations between herself and a 
professor, as this professor would use pet names like “sweetie” to refer to her, and this seemed to 
happen because she is a woman.  
 
Prompt 3: Negative comments are made about the scientific abilities of those of my gender 
None of the male participants interviewed described negative or positive comments made about 
people of their gender. One of the seven male participants reported that the atmosphere at RHIT 
and opportunity to work with people of various backgrounds helped him overcome thinking in 
terms of stereotypes, and he believes this may extend to his peers. Three of the five non-male 
participants suggested they hear negative gender-based comments less frequently at RHIT than 
outside of the institution. However, they frequently heard these types of comments prior to 
attending RHIT and continue to hear them when they leave campus, making it difficult not to 
internalize those comments as the general sentiment at RHIT. One participant articulated they do 
not necessarily hear negative gender-based comments, rather they experience a negative attitude 
toward people of their gender. This participant also described an instance where a potential 
donor told them they could no longer donate money to RHIT because the institution should be 
reserved for men pursuing engineering. All of the non-male participants reported hearing 
positive gender-based comments from faculty members who are vocal proponents of gender 
diversity and at STEM outreach events.  
 
Prompt 4: Negative comments are made about my abilities in STEM because of my gender 
None of the male participants reported negative gender-based comments being made about their 
abilities. One of the seven male participants described a positive comment that he viewed as 
being detrimental, because a fellow student attributed his proficiency in calculus to men being 
better at spatial thinking. Another participant expressed a similar situation in which he is 
frequently expected to be naturally good at mental math, and peers express their surprise when 
he is not and uses a calculator. With regard to negative gender-based comments, three of the non-
male participants reported being given complements with the qualifier “for a woman” or “for a 
girl” attached. All of the non-male participants expressed that others had attributed their 
accomplishments to them being a “woman” or “girl,” rather than their merit. As they did before, 
all of the non-male participants echoed being told positive gender-based comments from faculty 
members who are vocal proponents of gender diversity and at STEM outreach events. 
 
Prompt 5: I feel as though I must work harder than those of other genders to be taken seriously 
None of the male participants reported feeling as though they had to work harder than students of 
other genders to be taken seriously; they agreed that respect fell from their established work 
ethics. Two of the seven male participants identified instances where they received more 
recognition from a faculty member after articulating an idea similar to one that was articulated 
by a female peer and dismissed. Four of the male participants expressed that their standards for 
appearance are less than those for women, allowing them to wear sweatpants and shorts without 
anyone speculating on their professionalism. None of the non-male participants reported feeling 
as though they did not have to work harder than men to be taken seriously. All of the non-male 
participants described experiencing pressure associated with being the only person, or one of few 
people, of their gender in a classroom and having to actively prove they belong there. Three 
participants reported their male peers often being dismissive of their ideas, despite them having a 
comprehensive understanding of the material. One student reported an instance in which a 
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professor deducted points from a female student because, in addition to completing a large 
portion of technical work, she was the primary note-taker for her project group, and the professor 
thought she should not perpetuate the stereotype of women conducting secretarial duties. 
Common to all non-male and male participants was the sentiment that women have to actively 
work to be taken seriously, whereas men do not necessarily have to think about it. 
 
Prompt 6: I am made to feel like my gender will make it difficult to succeed in a STEM field 
Male participants did not express feeling as though their gender would be a barrier to their 
success in a STEM field. One participant thought affirmative action measures by corporate 
recruiters could make it more difficult for him to earn a job interview, but, to his knowledge, had 
not experienced this. Four of the male participants expressed feeing as though their gender made 
it difficult for them to struggle in a STEM field because the expectation is that men are the 
people who succeed in STEM professions. Non-male participants believed their gender could be 
a barrier to their success in a STEM field. Participants were willing to acknowledge that 
corporate interests in diversity might help them earn interviews, but this does not change a male-
dominant work culture. Professors, mentors, and more senior students who are female explicitly 
told non-male participants, at various points in their academic careers, their success was harder 
to earn than that of their male counterparts. Because they feel they have to work harder to be 
taken seriously, non-male students confidently said their gender could negatively influence their 
ability to succeed in a STEM field.  
 
Prompt 7: I consider my gender when approaching companies at career fairs 
One of the male participants reported considering his gender performance at career fairs; he self-
described as being effeminate, and said he actively gauges recruiters’ responses to this. Three of 
the male participants reported considering the gender(s) of recruiters at career fairs. All three of 
these participants said they viewed female recruiters as more welcoming and better 
conversationalists than male recruiters. Four of the five non-male participants reported 
considering their own gender when approaching companies at career fairs. Participants primarily 
reported considering their gender because they become keenly aware of being a minority gender 
when surrounded by so many men, and they can never be certain if recruiters are interested in 
them because of their qualifications or because of their gender. All of the non-male students 
reported considering the gender(s) of recruiters at career fairs. Four participants noted that it is 
more appealing to them when female recruiters are represented in a non-HR capacity at career 
fairs, and they feel as though female recruiters take a stronger interest in them. Two participants 
described feeling as though they had to be more formal with male recruiters and that male 
recruiters were typically more formal with them. Three participants described female recruiters, 
on average, being less awkward conversationalists than male recruiters. 
 
Prompt 8: My comments or questions in class are ignored or taken less seriously because of my 
gender 
None of the male participants believed their comments or questions in class were taken less 
seriously or ignored because of their gender. The general sentiment was that the quality of the 
question or comment is the primary driver behind how seriously the question is taken. One 
participant expressed believing that a professor who weighted, or allowed students to weight, 
questions and comments in the classroom based on gender would not be able to continue 
teaching at RHIT. From the non-male participants, the general sentiment was that professors tend 
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to treat their comments and questions equally to those of men; if anything, some faculty 
members might be more excited (not more willing) to field questions from non-male students in 
majority male classes. Three non-male participants reported a general lack of respect from their 
male peers, with regard to the comments and questions they pose in class. For two participants, 
this impacted their classroom confidence and willingness to participate.  
 
Prompt 9: My gender influences my research opportunities on campus 
Two participants, one male and one non-male, had experiences with research. Both participants 
articulated that gender did not influence their ability to earn research positions on campus. The 
non-male student, however, noted that lab technicians seemed more willing to provide assistance 
to her than the male researchers in the same lab.  
 
Prompt 10: Classroom policies disproportionately affect students of my gender 
With regard to classroom policy, male participants did not observe anything that would 
disproportionately affect students of different genders. With regard to classroom practice, one 
male participant noted that it was possible that professors trying to “evenly distribute” women 
among project groups could create uncomfortable working situations for women but would help 
men. With regard to classroom policy, one of the non-male participants recalled a class in which 
a dress code was included on the syllabus; though the printed terms were not gendered, the 
professor described specific articles of clothing that would not be permitted for men and specific 
articles of clothing that would not be permitted for women. With regard to classroom practice, 
two of the non-male students referenced the way appropriate presentation attire is communicated 
and how it does not provide guidance for non-male students: “a polo or button-down with dress 
pants for men and the ‘equivalent’ for women.” All participants expressed that if classroom 
policy negatively affects someone, it is almost always because of how they behave as a student 
and independent of gender. 
 
Additional Observations 
At the end of each session, participants were asked to describe their general view of how gender 
is treated at RHIT. One male participant stated that he believes strong gender stereotypes exist 
outside of RHIT but thinks these largely do not make their way onto campus. Two male 
participants identified a generally negative or apathetic view of diversity, especially toward 
gender, at RHIT. One of these participants expressed that he did not believe it was the 
responsibility of the Institution to promote diversity and try to engage students in conversations 
about it; rather, he suggested it was students’ responsibility to create and seek these opportunities 
where they see fit. The other participant suggested that because the Institution only seems to 
deliver surface-level attempts at engaging with students on the subject of diversity, students feel 
these attempts are disingenuous and lose respect for them. With specific regard to gender, all of 
the male participants acknowledged that RHIT seems to be trying to encourage a gender 
diversity through its recruiting initiatives. Non-male participants said they had less to add here 
because the experiences they shared described their general view. All of the non-male 
participants reiterated that the greatest imbalances in how gender is treated occur in student-
student interactions. One non-male participant noted that many initiatives to support women on 
campus exist, but no one explains to male students why this is important, resulting in a 
misunderstanding of those programs. Three non-male participants eluded to tokenization by the 
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Institution and how this results in imposter syndrome, leading to an overall decrease in their self-
confidence.  
 
From the information shared during these interviews, additional focus groups were held to 
narrow down what RHIT can do to address students’ concerns. The ideas captured in these focus 
groups are discussed in section 4.4.  
 
4.2 Student-Student Assessments 
Prior to each of three in-class exams, students enrolled in three sections of a sophomore-level 
chemical engineering course and three sections of a sophomore-level mechanical engineering 
course, were asked to complete an anonymous survey. The survey asked they identify their own 
gender, their course section, and up to four classmates they viewed as “top performers.” 
 
For each of the three surveys distributed, 25 (19%), 15 (12%), and 0 (0%) students responded to 
each survey. Across the 40 responses received, 51 students were identified as top performers. Of 
the 51 students identified, 13 (25%) consented to the release of their fall and winter 2017-2018 
GPAs. Within this subset of 13 students, 2 students were mechanical engineering (ME) majors, 2 
students were civil engineering (CE) majors enrolled in the chemical engineering (CHE) course, 
and 9 were CHE majors. Table 3 and Table 4 reflect the results of the first and second surveys 
distributed, respectively, including only the information of the students who consented to the 
release of their GPAs. Table 3 includes nominated students’ GPAs for the fall 2017-2018 term 
because this is the academic performance upon which students likely identified their peers at the 
beginning of the quarter. Table 4 includes nominated students’ GPAs for the winter 2017-2018 
term, as their academic performance during the winter term is likely the performance upon which 
students identified their peers midway through the quarter.  
 
Table 3. Summary of “top performers’” major, GPA, sex, and nominations for the survey 
distributed prior to any exams being administered in the course. There are 23 total nominations 






























Student 5 ME Male 4.00 1 1
Student 13 CHE Male 4.00 3 2 5
Student 11 CHE Male 3.97 2 2
Student 2 CHE Female 3.78 2 2 4
Student 3 ME Male 3.73 1 1
Student 7 CHE Male 3.72 1 1
Student 1 CHE Male 3.50 0
Student 4 CHE Female 3.40 3 3




Male 3.27 1 1
Student 8 CHE Male 3.12 1 1 2




Female 2.92 1 1
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Table 4. Summary of “top performers’” major, GPA, sex, and nominations for the survey 
distributed between the first and second exams being administered. There are 12 total 
nominations reflected, with 8 from men and 4 from women. 
 
Students identified in the data reflected in Tables 3 and 4 represent only 25% of students who 
were identified as “top performers.” Due to the low rate of “top performers” who consented to 
the release of their GPA information, no conclusions may be drawn from this information, as it 
does not comprehensively reflect how students view their peers’ academic performances.  
 
4.3 Faculty-Student Assessments 
Of the 195 packets distributed to the RHIT faculty, 24 (12%) were completed and returned. The 
completed materials were divided into four groups: female evaluating male (𝑛𝑓𝑚 = 4), male 
evaluating male (𝑛𝑚𝑚 = 8), female evaluating female (𝑛𝑓𝑓 = 4), and male evaluating female 
(𝑛𝑚𝑓 = 8). Due to the small sample size within each group, the data is inconclusive. As a result, 
the general trends in the data may be assessed but may not be interpreted as indicative of general 
trends within STEM-based higher education or RHIT. Figure 2 shows the average, median, and 
range of responses within each group. 
 
Across male faculty members, the average cumulative score assigned to the candidates was 
relatively constant, assigning 27.50 and 27.13 respectively to the male and female candidates. It 
is noted that three of the eight male faculty members assessing female candidates did not assign a 
score for “overall candidate likeability.” Taking this into consideration, the female candidates 














Student 5 ME Male 4.00 0
Student 7 CHE Male 4.00 1 1
Student 11 CHE Male 4.00 1 1
Student 13 CHE Male 3.87 3 1 4
Student 4 CHE Female 3.84 1 1
Student 2 CHE Female 3.81 2 2





Student 3 ME Male 3.32 1 1
Student 6 CHE Female 3.25 0









Figure 2. Results from faculty-student assessments showing the average, median, and range for 
each prompt within each gendered grouping. A) includes the data from female faculty members 
who evaluated male students, B) is from male faculty members evaluating male students, C) is 
from female faculty members evaluating female students, and D) is from male faculty members 
evaluating male students. 
Greater discrepancies were observed in the data collected from female faculty participants. The 
average cumulative score assigned to male candidates by female faculty members was 26.75, 
whereas the average cumulative score assigned to female candidates by female faculty members 
was 31.50. Additionally, the range of scores assigned to male candidates by female faculty was 
12, a value significantly greater than the four-point range found in the scores female faculty 
assigned to female candidates.  
 
Based on the limited data collected for this portion of the study, it would appear that female and 
male faculty members at RHIT both have a tendency to evaluate male students more critically 
than female students. If this were the case, RHIT faculty would be exhibiting behavior contrary 
to that previously observed across the country [8]. However, small sample sizes restrict the 
ability for broad conclusions to be drawn from this data, as it would not be appropriate to apply 
the results from samples of 4 female and 8 male participants to respective populations of 44 and 
151. 
 
4.4 Focus Groups on Reducing Gender Bias  
Two focus groups were conducted during the first week of the spring 2017-2018 term at RHIT. 
Focus groups were advertised to all RHIT students, staff, and faculty two weeks prior. The 
advertisement briefly explained the purpose of the focus group was to build upon a graduate 
student’s research on gender bias in STEM education and discuss ways gender bias could be 
reduced on the RHIT campus. Based on this advertisement, thirteen individuals signed up for the 
first session, and twelve signed up for the second session. The first session included five 
students, six staff members, and two faculty members. The second session included one student, 
five staff members, and six faculty members.   
 
Focus group participants were briefed with a summary of section 4.1.2. Attendees were divided 
into groups to discuss what changes RHIT and its affiliates would need to make to address the 
A) Female Evaluator: Male Student, n=4 Average Median Range B) Male Evaluator: Male Student, n=8 Average Median Range
Overall STEM Competence 4.00 4.00 2.00 Overall STEM Competence 4.00 4.00 2.00
Mastery in Selected Field of Study 4.25 4.00 1.00 Mastery in Selected Field of Study 4.00 4.00 2.00
Potential for Success in Industry 4.00 4.00 2.00 Potential for Success in Industry 4.38 4.50 2.00
Potential for Success in Graduate School 3.25 3.00 1.00 Potential for Success in Graduate School 3.71 4.00 3.00
Peer Leadership 4.50 4.50 1.00 Peer Leadership 4.25 4.50 2.00
Community Leadership 3.75 3.50 2.00 Community Leadership 3.63 4.00 3.00
Overall Candidate Likeability 4.00 4.00 2.00 Overall Candidate Likeability 4.00 4.00 2.00
Total 26.75 25.50 12.00 Total 27.50 27.50 14.00
C) Female Evaluator: Female Student, n=4 Average Median Range D) Male Evaluator: Female Student, n=8 Average Median Range
Overall STEM Competence 4.75 5.00 1.00 Overall STEM Competence 4.25 4.00 1.00
Mastery in Selected Field of Study 4.75 5.00 1.00 Mastery in Selected Field of Study 4.00 4.00 2.00
Potential for Success in Industry 5.00 5.00 0.00 Potential for Success in Industry 4.25 4.00 2.00
Potential for Success in Graduate School 4.00 4.00 0.00 Potential for Success in Graduate School 4.13 4.00 2.00
Peer Leadership 4.50 4.50 1.00 Peer Leadership 4.25 4.50 2.00
Community Leadership 4.00 4.00 2.00 Community Leadership 3.88 4.00 2.00
Overall Candidate Likeability 4.50 4.50 1.00 Overall Candidate Likeability 3.80 4.00 2.00
Total 31.50 32.00 4.00 Total 27.13 27.50 11.00
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concerns raised by students during the previously conducted interviews. Though two separate 
focus groups were conducted, there were similar trends in how participants thought RHIT could 
make positive changes. As a result, the data from the two dates are not distinguished from one 
another. From the participants’ suggestions, seven broad categories of improvement can be 
drawn: Institutional, Cultural, Training, Feedback, Communications, Recruiting, and Employer 
Relations. The primary suggestions within each category are captured in the following sections, 
and participants’ notes are available in Appendix D.  
  
Institutional  
Ubiquitously, participants believed diversity and inclusion needed to be prioritized at an 
institutional level. Most participants thought it was important that this was driven by top 
leadership, but some thought this could take the form of a flat structure. Those advocating the 
former suggested having the President and Board of Trustees be the starting points for any 
education, training, or communications on the topics of addressing diversity and biases would 
effectively articulate to faculty, staff, and students that these are institutional priorities. Focus 
group participants also suggested integrating themes of social consciousness into the STEM 
curriculum to counter the student mentality that such ideas are less important or irrelevant to 
their core curriculum because they are reserved for the humanities classrooms. Another common 
idea was that efforts to recruit more students who are not male need to be modified, as having 
more non-male students on campus would inherently reduce the ability for gendered biases to be 
perpetuated. This is further discussed in the Communications and Recruiting sections.   
  
Cultural  
Despite the emphasis RHIT places on a family atmosphere, focus group participants emphasized 
the need for cultural change. Specifically, participants discussed the need to build a culture that 
encourages openness, respect, trust, and listening. A common sentiment was that difficult and 
divisive subjects are often avoided at RHIT, as a result of a culture that does not promote the free 
flow of ideas that are not explicitly STEM-based. Discussion of this built on the idea that 
institutional prioritization would be the action to catalyze individuals recognizing problematic 
cultural norms. For example, two areas that were identified as perpetuating traditions that are 
ignorant or disrespectful to out-group genders were Greek life and the all-male residence halls. 
Participants discussed the leaders within these areas having the power to initiate changes that 
move away from these cultural norms, but also recognized that these student leaders often follow 
the lead of someone in a higher position of power. This led to a broader discussion about the 
need to strengthen support for underrepresented groups on campus, while RHIT is working to 
initiate change, without further ostracizing them. One participant suggested integrating a pledge 
RHIT affiliates could take to foster a culture of respect and openness and help hold individuals 
accountable. Participants agreed that to drive cultural change, all RHIT affiliates need 
appropriate training and to receive consistent messaging about institutional priorities concerning 
matters of inequality and inequity.   
  
Training   
Several ideas regarding the form of trainings to reduce biases and improve inclusion efforts were 
communicated during the focus groups. All participants believed it to be important that all RHIT 
affiliates, regardless of department or student status, receive comparable training. Many 
participants suggested incorporating training into the onboarding process for students and 
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employees; for students, this could begin during new student orientation and their College and 
Life Skills course, and for employees, this would be incorporated into their orientation. 
Participants also described the need for continuous opportunities to receive these types of 
training, whether it be online professional development modules (Rose Pod), in-person training 
sessions, discussion forums, guest lectures, situational training, or some combination of these 
methods. In general, participants believed that many of the biases and microaggressions 
experienced by RHIT affiliates could be reduced with emotional awareness training. Specific to 
addressing biases, one of the prominent ideas about training was that it needs to be situational, 
meaning that people need to feel excluded in some way to fully understand how their actions and 
words might negatively impact somebody else.   
  
Feedback  
Another point stressed by faculty members and students was the need for a feedback mechanism 
for students to safely provide constructive feedback to their professors. Students who attended 
the focus groups spoke about feeling as though, short of speaking directly to their professors, 
their only way of telling professors they have used inappropriate language, examples, or 
practices in class is to wait for the course evaluation at the end of the quarter. Direct 
conversations were perceived as creating an opportunity for a negative change in how their 
professors treat and respect them. It was suggested that Moodle could be utilized to have an 
anonymous survey accessible to all students, allowing them to send feedback to a specified 
faculty member. Online discussion forums were also discussed as a means by which students, 
staff, and faculty could communicate about issues of diversity and inclusion by posting 
questions, sharing stories, and discussing best practices; these would not necessarily have to be 
anonymous. One way faculty members already try to elicit this type of feedback, in addition to 
course content feedback, is through “Plus-Delta” surveys, in which students describe course 
aspects with which they are happy and areas they believe can improve. However, this is not a 
uniform practice among all faculty members, and students articulated it is often the case that the 
professors in need of feedback do not try to elicit it.   
  
Communications  
Focus group participants identified internal and external communications regarding gender, sex, 
and other aspects of diversity as areas to improve. Many participants described current 
communications as portraying RHIT as more diverse, with respect to race and gender, than it is. 
Students said they were disappointed when they looked further into the student body 
demographics at RHIT because they felt they had initially been “sold a false promise.” 
Participants recommended a revision to the current communications strategy, advising that rather 
than send the message that RHIT already has great diversity in its demographics, create 
communications that send the message that RHIT is working toward greater inclusion of 
underrepresented demographics and everyone in the community or looking to join it can the 
Institution’s effort to achieve this goal.   
  
Recruiting  
A more specific subset of marketing and communications materials that were discussed was the 
advertisements from the Office of Admissions. Two specific recruitment advertisements were 
discussed as not being inclusive. The first advertises the STEM curriculum at RHIT with the 
phrase “you’ve known it since you were young;” however, it was discussed that this would likely 
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not be the case for students of underrepresented groups. The second uses Lego® blocks as a 
relatable visual to engage students with the idea of a hands-on maker experience. Through the 
history of the product, Lego® toys have been characterized as masculine; only recently has 
Lego® begun to advertise specifically to young girls, and even these products often use 
stereotypical color schemes of pink and purple. As a result of a male-dominant culture 
surrounding STEM and building, these two recruiting advertisements unintentionally favor male 
students over students of other genders. Because of this, participants believed RHIT could 
improve its ability to attract students of a variety of genders by utilizing more inclusive 
recruitment materials.   
  
Employer Relations  
One major way students, faculty, and staff felt inclusion efforts could be improved was through 
relationships with students’ prospective employers. Faculty members agreed that it would be 
valuable to teach students ways to determine if companies truly value diversity and inclusion – 
for example, showing students how to search for companies who sponsor minority scholarships 
or volunteer in their communities. By extension, staff, faculty, and students felt, if the Institution 
truly values working toward a culture of inclusivity, it would be appropriate for Career Services 
to focus on bringing companies that value diversity and inclusion to the career fair. This would 
relieve students of the burden of vetting every company, as well as demonstrate a degree of 
respect for all RHIT students. Participants also thought corporate partners could help deliver 
portions of the aforementioned diversity trainings and come to campus to specifically discuss the 
value of inclusion and addressing biases in professional spaces. In one of the focus groups, a 
staff member brought up the fact that RHIT receives donations from companies trying to 
encourage underrepresented populations to continue in STEM; advertising this type of support 
from companies would reinforce their importance and put it on display for students. These 
practices were suggested because they immediately signal to students that they are valued by the 




5.1 Perceptions and Manifestations of Gender Bias 
From the student survey and subsequent interviews, it is clear RHIT students who are not male 
experience unfavorable gender bias more frequently than male students. Non-male 
students' responses to and elaborations on prompts 3, 5, 6, and 7 provide insight regarding the 
ways in which students experience gender bias. Based on the student interviews, prompts 3, 5, 
and 6 address highly intersectional topics. Prompts 3 and 5, respectively, address individuals 
hearing negative comments regarding the scientific abilities of those of their gender and feeling 
as though they must work harder than those of other genders to be taken seriously. Prompt 6 
addresses individuals feeling as though their gender will make it difficult to succeed in a STEM 
field, relative to those of other genders. Regarding prompts 3, 5, and 6, fewer than 50% of non-
male survey participants responded never, compared to an average of 88% of male survey 
participants responding never. In content, these prompts elicit feedback on whether or 
not students hear biased remarks and how they feel this impacts them. During the interviews, 
non-male students consistently stated they hear fewer discriminatory or disrespectful comments 
about those of their gender at RHIT than outside of RHIT. Despite this, survey results indicate 
they still hear these comments on a semi-regular basis. Further, experience at RHIT has not 
24 
 
quelled notions that gender serves as a barrier in academic spaces and to future success. One 
interviewee specifically noted feeling as though a "negative attitude toward women" exists on the 
RHIT campus. Others indicated they do not usually experience overt discrimination, rather they 
experience subtle microaggressions in others' behaviors and actions. These reportings are 
consistent with non-male participants indicating bias in 43% of their survey responses. If 
gendered biases are implicitly embedded into students' experiences, it is expected that they are 
not so overt as to always be felt by students; this is consistent with what the student perception 
survey data demonstrates.   
  
Male participants' data indicate a significantly different experience with gender bias than non-
male participants' data. On average, male participants responded never to survey prompts at a 
rate of 92%; interviews conducted with male participants reinforced this number with 
experiential data. During interviews, male students generally described not having to consider 
their gender in academic, social, and professional settings. All male interview participants felt as 
though their abilities would always take priority to their gender when others assessed them. 
Many of these participants reported they rarely consider their gender in academic settings. By 
contrast, non-male students described this as an ever-present concern. Rate of consideration of 
gender alone indicates a privileging of male students at RHIT. When gender bias was reported by 
male students, it was bias assuming they were competent because of their gender. Though this is 
a damaging perception, this type of bias does not limit students' opportunities; the biases 
experienced by non-male students do.   
  
Prompt 7, describing the consideration of gender at career fairs, universally resulted in the lowest 
return of responses indicating never (𝑛𝑚 = 77%, 𝑛𝑛𝑚 = 36%). When asked to elaborate on 
their responses to this prompt, male interview participants described two primary ways in which 
they consider gender: (1) do affirmative action measures negatively impact my opportunities 
with this company, and (2) what are the apparent genders of the recruiters? When male 
participants described these considerations, they described them as having some impact on their 
level of comfort at career fairs but did not report them as deterring them from any interactions at 
career fairs. Non-male interview participants described three primary ways in which they 
consider their gender: (1) is the recruiter interested because of my qualifications or gender, (2) 
am I being dismissed because of my qualifications or gender, and (3) what are the apparent 
genders of the recruiters? The first circumstance describes imposter syndrome, something which 
will be further discussed in Section 5.1.1. This sentiment seemed to be amplified in a career fair 
setting because this is a setting in which low rates of gender diversity become most apparent at 
RHIT. For non-male participants, the second and third categories of consideration were directly 
related. Students spoke about recruiters being predominantly male and students feeling as though 
they were less likely to relate and connect with these individuals because of their gender. Other 
aspects of this research indicate individuals have an affinity for like-gendered individuals at 
RHIT, so it would not be unreasonable to expect this to carry into, or at least be expected 
in, professional settings with similar demographics. Common to all participants' consideration of 
gender at career fairs was the reasoning for considering recruiters' apparent genders. Participants 
who reported considering their gender also considered recruiters' apparent genders because they 
perceive women – regardless of their role in the company – as being more approachable. This 
perception was based on experiences with male and female recruiters and is problematic for 
students of any gender. Barriers between prospective employers and prospective employees that 
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result from the perception of maleness indicate a degree of toxicity in the professional culture 
surrounding masculinity. This negatively impacts all students because, supposing RHIT can 
improve its culture around gender, these improvements may not carry into the professional 
spaces, propagating current cultural stigmas around non-male individuals in STEM. 
 
5.1.1 Imposter Syndrome 
Imposter syndrome can broadly be described as the self-discrediting of accomplishment, based 
on the assumption an achievement has been reached due to luck or a confounding factor other 
than merit; this is accompanied by the fear others will discover the individual’s fraudulent 
position and further discredit the individual [19]. The term is commonly used with reference to 
self-doubt associated with representing a minority demographic or having many previous 
accomplishments. Imposter syndrome is distinct from low self-esteem because it is the 
attribution of success to something other than the self, whereas low self-esteem is associated 
with a lack of confidence or feeling of incompetence. 
 
During the interviews with male and non-male students, it became apparent that imposter 
syndrome affects non-male students, especially in professional settings. With respect to 
internship and career fair experiences, non-male students described feeling targeted, but not 
respected for their gender. When interviewing or working in a male-dominant professional space, 
non-male students reported constantly feeling as though they were only present to serve some 
non-technical purpose for the company. These feelings were amplified by male colleagues 
treating them less professionally than their male peers. Non-male participants explained these 
experiences influencing their perspective at RHIT; they described a greater hesitancy when 
working with their peers, as they began to wonder if they internalized similar feelings or 
perceptions of people of their gender. Academic experiences at RHIT did not mitigate imposter 
syndrome. Rather, non-male students described male students directly attributing their success or 
opportunities to their gender, and three male students described believing non-male students had 
easier access to opportunities because of their gender. With this understanding of students’ 
experiences, RHIT can be more intentional in how the institution prepares students to navigate 
professional spaces and transcend inequitable treatment.   
 
5.2 Future Institutional Initiatives 
It is unlikely and unrealistic to expect a culturally pervasive issue like gender bias to be easily 
resolved. As a result, if RHIT wants to effectively reduce gender bias, the institution must 
seriously examine its current practices and actively work to improve the climate for students. 
 
5.2.1 Institutional Prioritization 
What has been described is the need for institutionalized change, specifically change in how 
gender is treated at RHIT. The history of STEM fields has created a misogynistic culture within 
them; this research indicates RHIT has not evaded the cultural privileging of men at the expense 
of people of other genders. For this to change, it must become the responsibility of all RHIT 
affiliates, beginning with those at the top of the organization.  
 
Interview and focus group participants expressed feeling as though responsibility for diversity 
and inclusion initiatives often fall on students and the Center for Diversity, but are not clearly 
defined by the most powerful decision-makers at RHIT as a priority. Some focus group 
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participants even noted that, instead of viewing the Center for Diversity as their catalyst in 
addressing these matters, the creation of the Center for Diversity led to many RHIT employees 
beginning to treat diversity and inclusion as though they were no longer their responsibility. So 
long as it is the case that active efforts in the areas of diversity and inclusion are perceived as 
isolated efforts on campus, rather than institutional priorities, RHIT will struggle with gender 
bias on its campus. The perception that the Institution does not prioritize these aspects of the 
student experience allows for a culture of complacency surrounding these matters and results in 
fewer students, staff, and faculty feeling empowered to address these matters.  
 
Example Case 
This challenge is not unique to RHIT, as gendered biases have been established in a number of 
STEM-based educational environments [8], [13], [14], [15]. There are, however, examples of 
programs and schools which have improved their abilities to quell these biases and be more 
inclusive. One of the more prominent examples of an institution of higher education which has 
done this is Harvey Mudd College in Claremont, California. Like RHIT, Harvey Mudd is a 
small, private STEM-based college. Their total enrollment is 844, approximately 40% of the size 
of the RHIT student body [20]. Unlike RHIT, Harvey Mudd tends to have a stronger orientation 
with research and academia; however, Harvey Mudd students entering industry seek similar 
employment opportunities as RHIT students.  
 
In 2006, Dr. Maria Klawe became the president of Harvey Mudd. At the time, 29.2% of enrolled 
students were women; as of 2017, 47.7% of enrolled students were women [20]. Over the last 
twelve years, Harvey Mudd, as an institution, has implemented an intentional strategy to become 
more welcoming and supportive of all students, creating new opportunities for underrepresented 
groups to be included. When Dr. Klawe joined Harvey Mudd, she prioritized diversity and 
inclusion, and “‘unsurpassed excellence and diversity at all levels became part of the strategic 
plan’” [21]. The operative hypothesis from which she worked was the three-pronged idea that if 
Harvey Mudd “created an environment that was supportive and engaging for everyone,” “built 
confidence and community among underrepresented groups,” and “demystified the path to 
success,” a more diverse group of students would seek out and succeed at Harvey Mudd [21].  
 
These ideas were put to practice in the classroom. Introductory courses were divided based on 
incoming students’ previous experiences and current competencies with the material. This 
allowed students to not be intimidated by their peers’ experience with course content. More 
experienced students in introductory courses are often mistaken by their less experienced peers 
as having greater mastery of or natural talent for the material. Students with experience 
benefitted from this system because they encountered less redundancy in their education and 
could be challenged more. A key component of this strategy was that all students, regardless of 
starting point, would have the same skillset by the end of the first semester. Further, professors 
defined success in their classrooms as “hard work and asking for help,” not innate ability. This 
created an educational culture that promotes learning to advance personal knowledge and 
skillsets, instead of completing coursework to catch up to peers’ abilities. Additionally, all 
examples and problem sets were contextualized in real-world applications to humanize the 
engineering experience. Faculty members also strongly encouraged collaboration, sometimes 
pairing students on homework assignments. When dominant students (those who frequently 
raised their hand or prevented their peers from participating) emerged in the classroom, 
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professors privately encouraged them to share their ideas during office hours, so other students 
would not be intimidated. At the end of each course, all students were encouraged to advance in 
the curriculum, subduing the notion that initially struggling indicates a lack of ability in a field.  
 
In twelve years, racial and gender diversity has improved among students at Harvey Mudd, and 
the female faculty has grown to 40%, with six of seven department chairs being women. After 
prioritizing diversity and inclusion at the institutional level, action was able to be taken to create 
more inclusive classroom spaces. In turn, the educational culture became more open, implicitly 
encouraging students to carry this into their social spaces. Though many logistical differences 
exist between RHIT and Harvey Mudd, their overall approach to addressing diversity and 
inclusion has the potential to succeed at RHIT.  
 
Beginning with the President and Cabinet of the Institution, RHIT can establish diversity and 
inclusion as a priority. Doing this commits the Institution to creating a space in which students 
have access to the same educational opportunity, regardless of their demographics. The Cabinet 
is comprised of representatives from all areas of campus, so allowing them to development the 
specifics of the strategic initiatives in their areas would generate a RHIT-specific strategic plan. 
Further, because cabinet members function as leaders within their various areas on campus, their 
visible and vocal prioritization of diversity and inclusion informs their constituents and 
subordinates of the need for them to adopt the same priorities. In this way, beginning with the 
top of the organization creates a framework in which faculty, staff, and students can no longer 
ignore the importance of creating an atmosphere of inclusion at RHIT.  
 
5.2.2 Continuous Education, Cultural Norming, and Accountability 
After improving inclusion measures at RHIT is prioritized, the details of encouraging a cultural 
shift and ongoing educational opportunities for student, staff, and faculty members may be 
developed. Cabinet members can assess the training and educational needs in their areas of 
campus. It may be reasonable to expect that all RHIT affiliates need some form of introductory 
implicit bias training, but employees working in various departments would likely require 
different follow-up educational opportunities than students.  
 
As was discussed during the focus groups with RHIT affiliates, a key component to any 
education on diversity and inclusion is situation and experience-based learning. One popular 
program being used across college campuses in the United States is the Tunnel of Oppression. 
During this program, participants are guided through a series of scenes in which scenarios are 
acted out to depict the marginalization of various underrepresented groups [22], [23], [24]. This 
particular program, or ones which similarly require participants to confront the realities 
underrepresented populations encounter, allow participants to learn through experiences.  
 
In addition to the experiential components of education to reduce gender-based and other biases 
on the RHIT campus, RHIT must provide affiliates with passive educational resources and 
periodic educational opportunities. At Tufts University, a special report titled Diversity and 
Inclusion in the College Classroom was issued for faculty [25]. The report details specific 
guidelines through which professors can encourage healthy discourse, disagreement, challenging, 
and growth in students’ classroom encounters with matters of diversity and inclusion. This serves 
as an example of a way in which RHIT could support faculty members in their efforts to improve 
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the campus climate for underrepresented students. With regard to periodic educational 
opportunities, focus group participants recommended guest lectures from field experts, online 
training modules, programs like Safe Zone to discuss ways to be allied to other underrepresented 
communities, and the incorporation of topics of diversity and inclusion into new staff, faculty, 
and student orientation. In developing these educational programs, it would be prudent of the 
Institution to work within their current framework and utilize the resources of the Office of 
Professional Development and the Rose Pod training infrastructure.  
 
Through education, RHIT can change the current culture regarding gender on campus. If RHIT 
affiliates continually learn about how to reduce their biases and better support individuals of 
diverse backgrounds, they reduce their likelihood of unintentionally excluding others, based on 
their implicit biases. Further, education on topics of diversity and inclusion will lead to a greater 
social consciousness of RHIT affiliates, empowering them to hold their colleagues accountable, 
when they encounter biases. In this way, institutionalized prioritization of diversity and 
inclusion, followed by robust educational efforts, can lead to the cultural change necessary for all 
RHIT students to receive fair treatment and feel equally valued in their educational experience.  
 
6. Conclusion 
Based on the findings of this study, non-male students at RHIT perceive greater unfavorable 
gender bias toward themselves than do male students. The results of this study seeking to 
evaluate apparent gender bias in student-student and faculty-student evaluations were 
inconclusive, but may provide an interesting starting point for future studies. Despite the 
practices at RHIT being designed to serve students in a personalized and individualized manner, 
students’ perceptions of gender bias in their educational experiences do not deviate greatly from 
the findings of previous studies at other types of institutions. This is a substantial finding, as the 
generalized implication is that niche academic communities are subject to many of the same 
sociological challenges of the broader academic community and surrounding culture. As such, it 
becomes the responsibility of the Institution to change the educational environment at RHIT to 
provide balanced educational opportunities to all students. The changes previously described 
require an institutionalized shared vision, beginning with the top officials of the Institution. 
Implementation of a strategy to reduce gender-based and other biases at RHIT will likely be a 
process spanning several years and requiring constant maintenance to remain relevant and meet 
the needs of an ever-changing student body. This process can be aided by the utilization of 
available educational materials and the study of institutions, like Harvey Mudd, seeking to 
accomplish similar goals.  
 
Future works may more comprehensively address the student-student and faculty-student 
interfaces. It may be valuable to conduct these types of studies across a larger sampling pool, if 
not multiple institutions, to facilitate more substantial data collection. Additionally, future work 
may analyze how experiences with gender bias vary among students of different races, 
nationalities, or socioeconomic backgrounds. Increasingly, it is important to acknowledge the 
intersections of various identities and histories in building an understanding of and supporting 
difference. This study functions as a foundational work upon which more robust research efforts 
can build. Moving forward, it would be beneficial to include other STEM-based educational 
institutions, especially those of similar size, allowing for the direct comparison of institutional 
culture and gender bias outcomes. This type of collaboration could also help facilitate 
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“I am no longer accepting the things I cannot change.  
I am changing the things I cannot accept.” 
 





[1]  Center for Diversity, "The Center for Diversity @ RHIT," Rose-Hulman Institute of Technology, 
March 2018. [Online]. Available: https://my.rose-hulman.edu/CFD. [Accessed 27 March 2018]. 
[2]  N. S. Foundation, "National Science Foundation," [Online]. Available: https://www.nsf.gov/about/. 
[Accessed 14 January 2018]. 
[3]  NoBullying, "No Bullying," 28 February 2017. [Online]. Available: https://nobullying.com/slut-
shaming/. [Accessed 27 March 2018]. 
[4]  N. S. Foundation, "Science & Engineering Indicators 2016," National Science Board, Alexandria, 
VA, 2016. 
[5]  S. Moscovici and G. Duveen, Social Representations: Explorations in Social Psychology, New York, 
NY: New York University Press, 2001.  
[6]  R. D. Robnett, "Gender Bias in STEM Fields: Variation in Prevalence and Links to STEM Self-
Concept," Psychology of Women Quarterly, vol. 40, no. 1, pp. 65-79, 2016.  
[7]  J. Steele, J. B. James and R. C. Barnett, "Learning in a Man's World: Examining the Perceptions of 
Undergraduate Women in Male-Dominated Academic Areas," Psychology of Women Quarterly, vol. 
26, no. 1, pp. 46-50, 2002.  
[8]  C. A. Moss-Racusin, J. F. Dovidio, V. L. Brescoll, M. J. Graham and J. Handelsman, "Science 
faculty's subtle gender biases favor male sutdents," Proceedings of the National Academy of 
Sciences, vol. 109, no. 41, pp. 16474-16479, 2012.  
[9]  P. a. A. Office of Institutional Research, Interviewee, Enrollment Snapshot. [Interview]. 4 April 2018. 
[10]  W. Goodsell, Pioneers of Women's Education in the United States: Emma Willard, Catherine 
Beecher, an Mary Lyon, McGraw-Hill Book Company, 1931.  
[11]  B. Friedman, The Will of The People: How Public Opinion has Influenced the Supreme Court and 
Shaped the Meaning of the Constitution, New York, NY: Farrar, Straus and Giroux, 2009.  
[12]  G. Sonnert, M. F. Fox and K. Adkins, "Undergraduate Women in Science and Engineering: Effects 
of Faculty, Fields, and Institutions Over Time," Social Science Quarterly, vol. 88, no. 5, pp. 1333-
1356, 2007.  
[13]  M.-T. Wang and J. L. Dego, "Gender Gap in Science, Technology, Engineering, and Mathematics 
(STEM): Current Knowledge, Implications for Practice, Policy, and Future Directions," Academic 
Psychology Review, vol. 29, pp. 119-140, 2017.  
[14]  C. Seron, S. S. Silbey, E. Cech and B. Rubineau, "Persistence Is Cultural: Professional Socialization 
and the Reproduction of Sex Segregation," Work and Occupations, vol. 43, no. 2, pp. 178-214, 
2016.  
[15]  D. Z. Grunspan, S. L. Eddy, S. E. Brownell, B. L. Wiggins, A. J. Crowe and S. M. Goodreau, "Males 
Under-Estimate Academic Performance of Their Female Peers in Undergraduate Biology 
Classrooms," PLOS One, vol. 11, no. 2, pp. 1-16, 2016.  
[16]  A. M. Czopp and M. J. Monteith, "Confronting Prejudice (Literally): Reactions to Confrontations of 
Racial and Gender Bias," Personality and Social Psychology Bulletin, vol. 29, pp. 532-544, 2003.  
[17]  D. MacPhee, S. Farro and S. S. Canetto, "Academic Self-Efficacy and Performance of 
Underrepresented STEM Majors: Gender, Ethnic, and Social Class Patterns," Analyses of Social 
Issues and Public Policy, vol. 13, no. 1, pp. 347-369, 2013.  
[18]  M. T. Schmitt, N. R. Branscombe, T. Postmes and A. Garcia, "The Consequences of Perceived 
Discrimination for Psychological Well-Being: A Meta-Analytic Review," Psychological Bulletin, vol. 
140, no. 4, pp. 921-948, 2014.  
[19]  P. R. Clance and S. Imes, "The Imposter Phenomenon in High Achieving Women: Dynamics and 




[20]  Harvey Mudd College, "Institutional Statistics - Students," 2018. [Online]. Available: 
https://www.hmc.edu/institutional-research/institutional-statistics/institutional-statistics-students/. 
[Accessed 20 March 2018]. 
[21]  K. Weisul, "Half of This College's STEM Graduates Are Women. Here's What It Did Differently," Inc., 
31 May 2017. [Online]. Available: https://www.inc.com/kimberly-weisul/how-harvey-mudd-college-
achieved-gender-parity-computer-science-engineering-physics.html. [Accessed 20 March 2018]. 
[22]  Wichita State University Office of Diversity and Inclusion, "Tunnel of Oppression," 2017. [Online]. 
Available: http://webs.wichita.edu/?u=diversity&p=/event/tunnel_of_oppression/index/. [Accessed 20 
March 2018]. 
[23]  Boise State University, "Tunnel of Oppression," 2017. [Online]. Available: 
https://mss.boisestate.edu/tunnel-of-oppression/enter-the-tunnel/. [Accessed 20 March 2018]. 
[24]  IUPUI Division of Diversity, Equity, and Inclusion, "Tunnel of Oppression," 2018. [Online]. Available: 
https://diversity.iupui.edu/offices/mc/socialjustice/tunnel.html. [Accessed 20 March 2018]. 
[25]  M. Bart, "Diversity and Inclusion in the College Classroom," Magna Publications, Inc., Madison, WI, 
2016. 
[26]  W. Navidi, Statistics for Engineers & Scientists, Fourth Edition, New York, NY: McGraw-Hill, 2015.  
[27]  P. a. A. Office of Institutional Research, Rose-Hulman Institute of Technology Office of Institutional 






Appendix A. Survey and Data Collection Tools 
All surveys and data collection tools discussed in the report are presented in this section.  
 







































Figure A-1.1. Screenshot of the survey distributed to all students enrolled at RHIT during the 
fall 2017-2018 term. The statement of consent, question 1 and question 2 are shown. The survey 















































Figure A-1.2. Continued screenshot of the survey distributed to all students enrolled at RHIT 
during the fall 2017-2018 term. Question 3 is shown. The survey was utilized to gauge student 





Figure A-1.3. Continued screenshot of the survey distributed to all students enrolled at RHIT 
during the fall 2017-2018 term. Question 4 is shown. The survey was utilized to gauge student 





































Figure A-2. Screenshot of the survey distributed to students enrolled in the participating 
sophomore-level chemical engineering and mechanical engineering courses. To protect the 






Appendix A-3. Faculty-Student Assessment Materials 
The following figures detail the information distributed to all RHIT faculty members during the 
fall 2017-2018 term. Figures are sequential, based on their organization in the packets distributed 
to faculty members. Each figure represents a separate page of the packet.  
 
 
Figure A-3.1. Introductory statement included in all faculty-student assessment packets. 
 
 





































Figure A-3.3. A) Female student and B) male student recommendations included in faculty-
student assessment packets distributed. Faculty members received a recommendation for one or 









































































































Appendix B. Survey Data and Descriptive Statistics 
All data and statistics presented in this section correspond to the survey regarding student 
perceptions of gender bias. This survey was distributed to all RHIT students enrolled during the 
fall 2017-2018 term. 
 
Table B-1. Summary of unusable data from survey on student perceptions of gender bias. 
Responses to P1-P10 have been abbreviated as N (never) and R (regularly).  
 
 
Table B-2. Summary of usable participant data from survey on student perceptions of gender 
bias. Data are separated by gender as A) Female, B) Male, or C) Other. 
 
 
Year Gender P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 Question 4
Other Attack Helicopter N N N N N N N N N N
I sexually identify as an attack helicopter. Ever since I was a 
child I dreamed of soaring over the oil fields, dropping hot sticky 
loads on disgusting foreigners. People say to me that a person 
being a helicopter is impossible and I'm fucking retarded but I 
don't care, I'm beautiful. I'm having a plastic surgeon install 
rotary blades, 30 mm cannons and AMG-114 Hellfire missiles on 
my body. From now on I want you to call me "Apache" and 
respect my right to kill from above and kill needlessly. If you 
can't accept me, you're a heliphobe and need to check your 
vehicle privilege. Thank you for being so understanding.
6th Year Bulldozer R R R R R N N N N N No, thank you 
Other Heliocopper N R N N R N R N R N
3rd Year Sick of your shit R R R R R R R R R R no
2nd Year Sponge N N N N N N N N N N
5th Year The Liquor R R R R R R R R N R
A) Response P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 TOTAL
Never 55 51 42 48 27 41 34 69 83 79 529
1-3 Times 31 28 35 31 28 26 13 18 8 10 228
Somewhat Regularly 4 11 11 11 17 18 25 3 1 1 102
Regularly 2 2 4 2 19 7 20 2 0 2 60
Total 92 92 92 92 91 92 92 92 92 92 919
B) Response P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 TOTAL
Never 164 174 167 172 160 166 139 173 167 170 1652
1-3 Times 13 4 8 5 7 5 19 4 7 4 76
Somewhat Regularly 2 1 3 1 7 4 13 1 2 3 37
Regularly 1 1 2 1 6 4 9 2 4 3 33
Total 180 180 180 179 180 179 180 180 180 180 1798
C) Response P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 TOTAL
Never 3 4 3 3 3 2 2 4 7 3 34
1-3 Times 4 2 1 0 0 0 0 2 0 1 10
Somewhat Regularly 0 1 2 3 3 4 4 1 0 3 21
Regularly 0 0 1 1 1 1 1 0 0 0 5
Total 7 7 7 7 7 7 7 7 7 7 70
43 
 
Table B-3. Summary of consolidated usable participant data from survey on student perceptions 
of gender bias. Responses of “1-3 Times” and “Somewhat Regularly” are combined as 
“Sometimes.” Data from female participants and participants of other genders are combined as 
“non-male” participants. Data are separated by gender as A) Male and B) Not Male. 
 
  
A) Response P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 TOTAL
Never 164 174 167 172 160 166 139 173 167 170 1652
Sometimes 15 5 11 6 14 9 32 5 9 7 113
Regularly 1 1 2 1 6 4 9 2 4 3 33
Total 180 180 180 179 180 179 180 180 180 180 1798
B) Response P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 TOTAL
Never 58 55 45 51 30 43 36 73 90 82 563
Sometimes 39 42 49 45 48 48 42 24 9 15 361
Regularly 2 2 5 3 20 8 21 2 0 2 65
Total 99 99 99 99 98 99 99 99 99 99 989
44 
 
Table B-4. Descriptive statistics comparing female participants’ responses to the responses from 
students of other genders. Bolded values indicate statistically significant differences in 
responses. Data are separated according to response as A) Never, B) Sometimes, and C) Never. 
Directional favorability is noted below each summary table. These results justify combining the 
categories of female and other into the single category of non-male/not male.  
 
   
A) P1 P2 P3 P4 P5 P6 P7 P8 P9 P10
p̂f-p̂o 0.1693 -0.0171 0.0280 0.0932 -0.1319 0.1599 0.0839 0.1786 -0.0978 0.4301
p̂ 0.5859 0.5556 0.4545 0.5152 0.3061 0.4343 0.3636 0.7374 0.9091 0.8283
Q̂ 0.4141 0.4444 0.5455 0.4848 0.6939 0.5657 0.6364 0.2626 0.0909 0.1717
Z 0.8764 -0.0877 0.1432 0.4755 -0.7295 0.8230 0.4446 1.0350 -0.8679 2.9089
p-value 0.1894 0.4641 0.4443 0.3156 0.2327 0.2061 0.3300 0.1515 0.1894 0.0018
(+) Z indicates favorable to females, (-) Z indicates favorable to other
B) P1 P2 P3 P4 P5 P6 P7 P8 P9 P10
p̂f-p̂o -0.1910 -0.0047 0.0714 0.0280 0.0659 -0.0932 -0.1584 -0.2003 0.0978 -0.4519
p̂ 0.3939 0.4242 0.4949 0.4545 0.4898 0.4848 0.4242 0.2424 0.0909 0.1515
Q̂ 0.6061 0.5758 0.5051 0.5455 0.5102 0.5152 0.5758 0.7576 0.9091 0.8485
Z -0.9969 -0.0240 0.3644 0.1432 0.3363 -0.4755 -0.8174 -1.1921 0.8679 -3.2143
p-value 0.1587 0.4920 0.3594 0.4443 0.3669 0.3156 0.2061 0.1170 0.1894 0.0007
(+) Z indicates favorable to other, (-) Z indicates favorable to females
C) P1 P2 P3 P4 P5 P6 P7 P8 P9 P10
p̂f-p̂o 0.0217 0.0217 -0.0994 -0.1211 0.0659 -0.0668 0.0745 0.0217 0.0000 0.0217
p̂ 0.0202 0.0202 0.0505 0.0303 0.2041 0.0808 0.2121 0.0202 0.0000 0.0202
Q̂ 0.9798 0.9798 0.9495 0.9697 0.7959 0.9192 0.7879 0.9798 1.0000 0.9798
Z 0.3941 0.3941 -1.1575 -1.8021 0.4171 -0.6249 0.4650 0.3941 - 0.3941
p-value 0.3483 0.3483 0.1230 0.0359 0.3372 0.2676 0.3192 0.3483 - 0.3483
(+) Z indicates favorable to other, (-) Z indicates favorable to females
45 
 
Table B-5. Descriptive statistics comparing male participants’ responses to non-male 
participants’ responses. Bolded values indicate statistically significant differences in responses. 
Data are separated according to response as A) Never, B) Sometimes, and C) Never. Directional 




A) P1 P2 P3 P4 P5 P6 P7 P8 P9 P10
p̂m-p̂nm 0.3253 0.4111 0.4732 0.4457 0.5828 0.4930 0.4086 0.2237 0.0187 0.1162
p̂ 0.7957 0.8208 0.7599 0.8022 0.6835 0.7518 0.6272 0.8817 0.9211 0.9032
Q̂ 0.2043 0.1792 0.2401 0.1978 0.3165 0.2482 0.3728 0.1183 0.0789 0.0968
Z 6.4471 8.5667 8.8537 8.9334 9.9804 9.1126 6.7531 5.5369 0.5541 3.1400
p-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.2912 0.0008
(+) Z indicates favorable to males, (-) Z indicates favorable to non-males
B) P1 P2 P3 P4 P5 P6 P7 P8 P9 P10
p̂m-p̂nm -0.3106 -0.3965 -0.4338 -0.4210 -0.4120 -0.4346 -0.2465 -0.2146 -0.0409 -0.1126
p̂ 0.1935 0.1685 0.2151 0.1835 0.2230 0.2050 0.2652 0.1039 0.0645 0.0789
Q̂ 0.8065 0.8315 0.7849 0.8165 0.7770 0.7950 0.7348 0.8961 0.9355 0.9211
Z -6.2832 -8.4658 -8.4389 -8.6851 -7.8843 -8.5939 -4.4619 -5.6210 -1.3308 -3.3398
p-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0918 0.0004
(+) Z indicates favorable to non-males, (-) Z indicates favorable to males
C) P1 P2 P3 P4 P5 P6 P7 P8 P9 P10
p̂m-p̂nm -0.0146 -0.0146 -0.0394 -0.0247 -0.1707 -0.0585 -0.1621 -0.0091 0.0222 -0.0035
p̂ 0.0108 0.0108 0.0251 0.0144 0.0935 0.0432 0.1075 0.0143 0.0143 0.0179
Q̂ 0.9892 0.9892 0.9749 0.9856 0.9065 0.9568 0.8925 0.9857 0.9857 0.9821
Z -1.1349 -1.1349 -2.0130 -1.6571 -4.6713 -2.2967 -4.1825 -0.6112 1.4940 -0.2130
p-value 0.1292 0.1292 0.0222 0.0485 0.0000 0.0107 0.0000 0.2709 0.0681 0.4168
(+) Z indicates favorable to non-males, (-) Z indicates favorable to males
46 
 
Appendix C. Sample Calculations for Descriptive Statistics 
All sample calculations correspond to the data in the P1 column of Table B-2A, C and Table B-
4A. Calculations indicate the methods used to calculate all Z scores displayed in Table B-4 and 
Table B-5. P-values were determined based on the values in Table A.2 of Statistics for Engineers 
and Scientists [26].  
 
The following analysis tests the null hypothesis of: 
𝐻0: 𝑝𝑓 = 𝑝𝑜 (E-0) 
where 𝐻0 denotes the null hypothesis, and 𝑝𝑓 and 𝑝𝑜 respectively denote the 
probability of female participants and participants of other non-male genders reporting 
a perception of gender bias. The null hypothesis was rejected if the resultant p-value 
was less than 0.05. P-values were determined based on a 2-proportion Z-test, where Z 
values were determined according to the following equation. 
 
𝑍 =
(?̂?𝑓 − ?̂?𝑜) − 0









In Equation 1, ?̂? represents the combined proportion of responses and ?̂?𝑓 and ?̂?𝑜 
respectively represent the proportions of female and other responses. These 
proportions are calculated according to Equations 2 and 3, where 𝑁 indicates a survey 
response of “never” and 𝑛 indicates the total number of responses for the survey 













?̂? is calculated according to the following equation.   
?̂? = 1 − ?̂? (E-4) 













= 0.4286 (E-3) 







= 0.5859 (E-2) 
Using the value of ?̂?, ?̂? is calculate.  
?̂? = 1 − ?̂? = 1 − 0.5859 = 0.4141 (E-4) 
These values are substituted into Equation 1, yielding the final Z score.   
𝑍 =
(?̂?𝑓 − ?̂?𝑜) − 0








(0.5978 − 0.4286) − 0







Referencing Table A.2 of Statistics for Engineers and Scientists, a p-value of 0.1894 
is determined [26]. Because 0.1894 exceeds 0.05, the null hypothesis is not rejected, 





Appendix D. Focus Group Notes 
The following are samples of the notes taken by focus group participants during the discussion 
on strategies to reduce gender bias on the RHIT campus.  
 
 




















Figure D-1.6. Focus group participant notes. 
